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Dahl strom MQ@uire, Rokeberg, and Gardner were present at the
call to order. Representatives Kerttula and Sanuels arrived as
the neeting was in progress.

OVERVI EW VI SCOUS A L

5:06: 26 PM

CHAI R KOHRI NG announced that the only order of business would be

an overvi ew of viscous oil. He conmented:
That's a ... very significant issue because it
represents phenonenal potential as far as devel opnent
and extraction of oil in the future. And we're hoping
to move in the direction of getting that oi
devel oped, at least to a degree. And as technol ogy
increases, we're able to access nore and nore of that
oi |

5:07:48 PM

DON DUNHAM Asset Manager and North Slope Viscous G| Strategy
Lead, BP Exploration (Al aska) Inc. (BP), presented an overview
of viscous oil wusing slides and graphs, and he began with a
brief outline of his presentation. He referred to a graph that
showed BP's share of oil production over the life of the North

Sl ope fields. He commented, "You'll notice that we see a 50-
year future as a possibility. | see this as not only what's
predi ctable but what's unpredictable, if we can solve a |lot of
things that we don't know how to do." He expl ained that the

graph showed how over the years new oil fields had cone online
but there was a decline in production, and at present the fields
are "at a flattening point". He noted that there is viscous oi
"that we actually think we know how to do" called "water-
fl oodabl e".

5:11:11 PM

MR. DUNHAM conmmented that BP predicts there to be over five
billion barrels [in reserves] "if we can actually solve all the
problens that are out there, whether it be gas, whether it be
viscous oil, whether it be extended field life from Prudhoe Bay
and Kuparuk." He said that BP's strategy is to focus on

managi ng the decline of the light oil fields, to transform the
cost base, and bridge to gas sonetine in the next decade.

5:12:33 PM
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MR. DUNHAM pointed out that, of all the business units in BP,
Al aska is the biggest slice of BP, which in turn is one of the
bi ggest conpanies in the world. However, he said, the light oil
is alnost all optimzed and has been devel oped. He referred to
a graph that depicted, "the possibilities of things that either

we think we know how to do, or they're ... not quite economc or
they actually could be extensions in the future", as well as
things that are uneconomc, |ike gas, which cannot be exported
ri ght now.

MR. DUNHAM in response to Representative Gardner, clarified
that a graph showed several different business units around the
wor |l d and conpared Al aska to those.

5:14:29 PM

MR. DUNHAM conmented that his primary nessage was that there are
a lot of undeveloped barrels of viscous oil and gas in Al aska

that are tough to access. He explained that the heavier oil is
at a shallower depth, and it's col der because it's closer to the
per maf r ost . He noted that BP and ConocoPhillips Al aska, Inc.

have major interests in many of the viscous oil areas on the
North Sl ope, and nost of it is in the MIne Point/Kuparuk area.

5:16: 02 PM
MR. DUNHAM st at ed:

There are two nmajor traunches of wviscous oil in
Al aska. One is West Sak/Schrader Bluff; they're the
sane formation, they just got naned different things
by different people. And then there's the Ugnu, which
is even nore shallow. There are in place sonething

like 20-23 billion barrels in the ground. ... It won't
all come out; it never wll. The issue is how nuch
can you get out. In a light oil field like a Prudhoe
you mght get 50-60 percent of it out, because it
flows Dbetter, it's better rock, it's got nore
t enperat ure. But in the viscous, right now, we have

found the first part of the Wst Sak and Schrader
[0il]; we've been able to get around 20 percent of it
out. The other 80 percent would be left. Oh ... the
rest of the West Sak/Schrader and the Ugnu, ... it's
going to be zero because it's the challenge part, it's
the part we've got to keep working for technology to
find. ... And you'll never get all of the oil that's
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in there because sone of it just will not cone out.
Vi scous is not just as prolific as |ight.

MR. DUNHAM pointed out the "water-floodable area" on a map,
where BP injects water to boost the pressure in the reservoir to
get about 18-20 percent of the oil out of the ground. He al so
pointed out areas considered "nonwater-floodable" because BP
does not know how to water-flood it and therefore it can't get a
hi gh recovery rate. He pointed out that in the western areas
like Ugnu, the sands that hold the oil get <close to the
permafrost, whereas the sands are deeper in the eastern areas
like Oion and Polaris. There 1is also a big tenperature
di fference, he noted.

5:19:41 PM

CHAI R KOHRI NG asked what the overall known quantities of the
heavy oil on the North Slope were, and how nuch of it is
accessi bl e right now.

CHRI S WEST, Team Leader, Viscous Q1| Technol ogy, BP Exploration
(Alaska) Inc. replied that BP had identified about 23 billion
barrels. About 2-3 billion barrels is wthin the water-
fl oodable area, and of that, industry can recover about 20
percent by today's nethods, he expl ai ned.

MR. DUNHAM gave an overview of BP's work in viscous oil over the
past 20 years. He said that there are three eras: the Research
and Devel opnent (R&D) era, the piloting era, and the bigger
projects era. The R&D era spanned fromthe early 1980s to about
1999, during which the industry as a whole spent over a half of
a billion dollars. In 1999, BP was able to start testing and
doi ng pilots. In 2000, BP started on bigger projects, such as
the [S-Pat project] at MIne Point where BP spent over $180
mllion. He remarked that in 2004, BP devel oped over 30 wells

in all three areas of viscous oil: Prudhoe Bay, Kuparuk, and
M | ne Point. He said that the technology folks at BP want to
find a way to develop about $1.2 billion of capital projects

over the next decade, including building facilities and gravel
pads.

5:23:32 PM

REPRESENTATI VE KERTTULA asked what Al askan contractors BP uses
now.
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MR. DUNHAM said that BP wuses [Doyon Drilling, Inc.], VECO
Cor por at i on, [Arctic Sl ope Regi onal Cor por ati on Ener gy
Servi ces], NANA/ Colt Engi neering, LLC, and others.

REPRESENTATI VE KERTTULA asked what percentage of the people
enpl oyed by those contractors are Al askan.

MR. DUNHAM replied that he did not know.

REPRESENTATI VE KERTTULA asked what percentage of the enployees
are in a union.

MR. DUNHAM replied that he did not know.

5:24:53 PM

MR. DUNHAM di scussed what has been devel oped and produced from
the water floodabl e areas. He referred to a graph that depicts
the gross production and the BP net from the 1970s through
present day and then makes predictions for the future. He said:

Early on the production was all MIne Point, which was

100 percent BP. And as time went on, we devel oped
projects in Prudhoe Bay and Kuparuk. ... Today we're
actually close to 60,000 barrels a day of viscous oil
production. ... And all of the fields, Prudhoe,
Kupar uk, and Mlne Point, are at peak viscous
production.... Looking forward, if we can do the

projects that we want to do, and they are as
successful as we hope, towards the end of the decade
we could get up to 100,000 barrels a day gross
production. That would be nore than 10 percent of the
North Slope's production, and on the scale of an
Al pine, greater than a North Star.

5:26:22 PM

CHAI R KOHRI NG asked if there is viscous oil devel opnent anywhere
el se in the world.

VR. DUNHAM repl i ed:

In some ways we're breaking new ground, but there's a
| ot of heavy oil. Heavy and viscous are sonmewhat used
i nterchangeably, but there's a lot of heavy oil
t hroughout the world. Qur difference is we're cold,
and therefore it brings new chall enges. Canada has
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[about 2.2 trillion barrels] ... and Venezuela has
nore than that, naybe by magnitudes of ten to a

hundr ed. Russia has a huge anount. W actually
believe that the world has a lot nore heavy oil than
it really worries about it, because we've been
worrying about light oil.... But the world s running
out of light oil, and so you start noving to the nore

difficult things.
5.27.26 PM

CHAIR KOHRI NG commented that nobst of the viscous oil on the
North Slope is mxed with sand, and he asked M. Dunham to touch
on that issue as well as environnental concerns.

MR. DUNHAM passed around a bag of oily soil and said that it's
unconsol i dated, |ike beach sand; it's not |like a rock, which is
what Prudhoe Bay is.

5:28: 36 PM

MR. DUNHAM comrented on the inportance of having new well
designs, such as nmultilateral wells. He noted that at the Oion
field in Prudhoe Bay there is a quadrilateral well, and BP just
drilled its first pentalateral well. He said that the projects
bei ng devel oped right now are the Wst Sak project, which is the
bi ggest viscous oil devel opnent on the slope; and the Oion and
Polaris in Prudhoe Bay.

5:29:53 PM

MR. DUNHAM referred to a slide entitled, "Evolution of Heavy
VWl |l Design” on page 3 of a handout which showed what the well
designs | ook IliKke. He explained that originally industry used
vertical wells, which drilled directly down and "could only
perforate or put holes in a very few nunbers of feet, and we had
very slow oil production, and it oozed into the well bore.” Now
the industry drills nmultilateral wells in which it can drill
four or five zones out of one well bore as well as drilling
| aterals, which are drilled horizontally and can be up to a mle
and a half to two mles |ong. He said, "Wen you add all of
these laterals together, you can have nore than five mles of
the reservoir actually connected to the well bore."

5:30: 50 PM
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REPRESENTATI VE GARDNER asked if oil in the traditional wells
falls down and prevents seepage fromthe | ower |evels.

MR. DUNHAM replied that there are punps in the wells that |ower
the pressure and |ift the oil to the surface.

CHAIR KOHRI NG nentioned that he was |ooking for trips for the
House Special Conmittee on Gl and Gas to go on. He recomrended
that a trip to the North Slope wuld be a great |earning
experi ence.

5:32:31 PM

MR. DUNHAM noved on to the challenges industry faces in dealing
with viscous oil. He said:

A key thing here is low reservoir tenperature, about
80 degrees in the area that we've been exploiting so
far. The deeper Prudhoe Bay, Endicott, North Star oi

is at 200 degrees.” He then used the anal ogy of maple
syrup at different tenperatures to explain how oil can
be nore viscous when it's cold and |ess viscous when

it's hot. He said, "You may hear the term 'API
gravity'. ... That is a measure of weight. The real
i ssue about how hard and expensive, and the challenge
of this oil is viscosity, and nost of it's caused by
the tenperature. It also makes it very difficult to
separate the oil, and the water, and the sand that
cones out of the wells. These wells may produce all
oil the first couple of days, and then water
starts comng in nore ... wth sand.
5:34: 32 PM

MR. DUNHAM conti nued:

It also brings with it a lot of sand.... You coul d
try and shut off the sand, but then you shut off
the way the oil can ooze into the well bore. So we

have to find ways to deal wth the sand. And the sand
actually is comng into facilities built for light oil
that didn't have this problem So as we devel op new
projects, we have to spend noney upgrading the
facilities.

MR. DUNHAM related a story regarding Prudhoe Bay's shutdown in
production in last year in order to get rid of sone sand.
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5:35:12 PM

MR. DUNHAM conmmented that with all of these challenges, it's
very expensive to develop [viscous oil]. The nmultilateral wells
cost $8-9 mllion each, and the operating costs are also higher.
He turned to the top slide on page 4 of the handout entitled,
"Regi onal Schrader Bluff/Wst Sak Cross Section”, which is a
side view of a reservoir. The map shows that Polaris is at a
depth of about 5,000 feet while Oion and MlIne Point are at
3,500 feet, and West Sak is above 3,000 feet, which is very
close to the permafrost, and therefore the oil is nore viscous
t here.

5:36:49 PM

MR. DUNHAM poi nted out the picture on the bottom slide of page 4
whi ch reenphasi zed that viscosity is the issue, not the AP

gravity. He explained that the wunits of neasurenent for
viscosity is the centa-Poise (cP). The viscosity of water is 1
cP and, in conparison, sonme of the oil in the North Slope has a

viscosity of up to 10,000 cP. He noted that the oil that BP is
currently dealing with has viscosities from 10-50 cP. Then he
showed the commttee a short film denonstrating how fast the
light oil noves conpared to the heavy oil.

5:38: 43 PM
CHAI R KOHRI NG asked how the heavy oil is extracted.
MR. VEST expl ained that the heavy oil can be punped out, but for

the very viscous oil the [operators] have to add sone kind of
energy to the reservoir, such as heat or gas.

5:39:18 PM

MR. DUNHAM showed pictures of an oil dehydrator in Prudhoe Bay
that becane alnost conpletely filled with sand. He expl ai ned
that the facility was built for light oil, but as heavy oil is

brought in, new equipnment such as sand jets need to be added to
the facility to get the sand out of the system He pointed out
that the renoved sand is taken to an approved grind-and-inject
wel |l for disposal, which generally costs about $150 for each
cubic yard of sand.

5:42: 06 PM
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MR WEST comment ed:

I"m lucky enough to work in an environnent where we
have a 1ot of sharing of know edge between the

operat ors. The operators, ConocoPhillips and BP, and
[ ExXxonMobi | Cor por ati on], a non- oper at or, have
pr obably shown an unpr ecedent ed anount of
col | aboration of technology over the |ast years. e
have three separate teans working the three fields,
and ... we've created an environment where each team

can learn from the other teans' advances, and that's
really spurred technol ogy growth. ...

5:43:. 49 PM

MR. WEST pointed out that BP is also experinenting wth
different types of artificial lift and how to separate the oil
on the surface, as well as enhanced oil recovery (EOR). He
said, "W're looking at ways to use the CO2 that wll be
available in vast quantities once we start selling the gas down
t he pipeline. W would like to sequester that in the ground,
and also use it for enhanced oil recovery.” He comented that
the oil industry is now able to drill one and a half to two

mles, and are able to target the wells within a foot of the
target.

5:45:50 PM

MR. WEST showing the commttee a picture of the types of wells
that are being drilled in Venezuela called fishbone wells.

MR. DURHAM noted, "There's really only two surface |ocations

comng down, and then they had nmany wells ... targeting very
preci se pockets of oil. And they can drill these kind of wells
for about a mllion dollars.”

CHAI R KOHRI NG asked how | ong this technol ogy had been around.

MR. VEST responded, "Not very long, a couple of years. W' re
| ooki ng at applying this technology in Al aska now. "

5:47: 43 PM
MR. DUNHAM st at ed:

There's a huge amount of this viscous oil in Alaska in
place. ... The recovery factors, what you can get out
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of the ground, are nmuch lower for viscous than |ight,
and probably always wll be. But the goal is to
broaden the area where we can get any of it, and find
a way to increase the areas we've already devel oped
hi gher than 20 percent. This is a big resource to BP:
we're in all of the viscous oil, we own part of all of
it, and are excited about it for us and for the State
of Al aska.

MR. DUNHAM sumrarized the challenge of viscous oil as "thick,
cold, and sandy." To unlock the value, there need to be sone
technol ogy advances, he said, and this will cost a |ot of noney
in R&D, and take a | ot of patience.

5:51:21 PM

REPRESENTATI VE ROKEBERG asked if there is a method for grading
viscosity in order to relate it to APl gravity.

MR. VST reiterated that the neasurenent of viscosity is in cP.
He explained that water has a viscosity of 1 cP, olive oil is
about 100 cP, and nolasses is about 1,000 cP. He said, "W
prefer to work in cP because it represents the degree of
difficulty of flow APl is rather ... msleading because a
certain APl oil at different tenperatures can have different
viscosities.”

MR. DUNHAM further clarified:

For exanple, 19 gravity oil at 10,000 feet mght be

very hot and have a |low viscosity. That sane oil, if
you brought it up close to the pernmafrost mght not
nove. C [Gavity] is measured at 60 degrees

Fahrenheit, so it's [an] issue of weight but not of
flow, and that's why viscosity is the key thing here.

5.53:12 PM

REPRESENTATI VE ROKEBERG commrented that the gravity would have an
i nfluence on the quality of the oil. Regardi ng the use of CO2
for EOR, he asked, "Is that going to require substantial
refitting and additional capital investnent? ... How do vyou
handl e CO2; isn't that sonmewhat dangerous ...?"

MR. VEST repli ed:
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The industry's fairly famliar with high CO2-content
gas, but it does require refitting of a lot of the

surface and down hole facilities. Wen CO2 is m xed
with water, it produces ... [an] acid and that tends
to eat away at the steel in the ground and on the
surface, so we have to enploy stainless steel, [and]
pl ated steel. And that wll require substantial
i nvest ment .

MR. VEST, in response to Representative Rokeberg, stated that a
certain anount of the [CO2 used to flood a bore] would conme back
and be cycl ed around agai n.

5:55:27 PM

CHAI R KOHRI NG asked how the sands are disposed of and if they
pose any environnental problens.

VR. DUNHAM repl i ed:

It's not an environnental problem W have a place to

di spose of it. W literally, currently, take it out
of the vessels, and it goes onto trucks which then
drive to a ... Prudhoe Bay grind-and-inject facility,

where it's actually ground up further and punped down
wth water into a reservoir that's permtted to
actual ly these.

MR, DUNHAM sai d:

| wll give you an exanple of sonething that happened
right before Christmas that shows the inpact of this.
W had what's called Phase Three conditions on the
North Sl ope, which neans no trucks can nove and people
have to stay inside for safety; can't see, it's 40
bel ow. And the sand pit that holds the sand gets
full. ... W actually had to shut in production
because we had nowhere to put the sand and we coul dn't
take the dunp trucks to Prudhoe Bay.

5:56:48 PM

CHAI R KOHRI NG asked if the current facilities could used for the
viscous oil or if all new facilities would have to be built.

MR. DUNHAM responded that it depends on where the oil is. Sone
of the current projects are being drilled from existing gravel
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pads, he said, but if the oil is in a place where there is no
pad, they'd have to build a new one. He said:

And that gets the oil to the surface, and then we need
to actually put heat into it, so we build heaters that
heat the oil up so it flows to the facilities. Now
our current facilities handle both |ight and heavy
oil. As heavy oil becones a higher percent of the oi
up there, nore issues of dealing with the m xture wll
occur. In fact, if we could really unlock this, you
could see a day where a facility is built specifically
to handle the heavy oil and you only had heavy oil
comng into it, so you had certain netals and certain
sand handl i ng.

5:58: 04 PM

REPRESENTATI VE SAMJELS asked how much sand there is in |ight
oil.

MR, WEST answered that nost of the light oil cones from the
consolidated formations, which are deeper and no sand cones up
withit.

5:58: 27 PM

REPRESENTATI VE ROKEBERG asked how different the viscosity of the

oil from the Oion and Polaris fields are from the oil from
Schrader bl uff area.

MR. DUNHAM responded that Oion has a sand problem but because
of the deep depth, it is warner, and therefore the viscosity is
| ower than West Sak or Kuparuk, but it is still considered heavy
oil.

REPRESENTATI VE ROKEBERG asked if Polaris is the same.

MR. DUNHAM replied that Polaris is a separate accunul ation but
it has the sane sand problens because the reservoirs are much
shal | ower than in Prudhoe Bay.

6: 00: 50 PM

REPRESENTATI VE ROKEBERG asked if the capital costs are simlar
to other highly viscous fields.

MR. DUNHAM answered affirmatively and sai d:
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Oion/Polaris is part of this collaboration that's
goi ng on between ConocoPhillips, BP, and Exxon in the
heavy oil forum where we're all learning from each
ot her. The devel opnents are ... learning from what's
going on at West Sak and MIne because they are the
simlar types of reservoirs, simlar designs of

drilling for the wells, the nultilaterals, and having
to deal wth the sanme facilities. It's even worse
because Prudhoe Bay's facilities are older. They were
built in the era of the md-70s and don't ... have

quite sonme of the facilities that MIne and the
Kuparuk fields have. So you not only have all of the
heavy oil challenges, but you have facilities that
were designed in the era before, so there's nore
facilities upgrades required.

6: 02: 16 PM

REPRESENTATI VE ROKEBERG asked what the production was on a per
well basis at Polaris, Oion, Schrader Bluff, and Wst Sak.

MR. VST replied that the production rates in all those fields
are simlar. He noted that West Sak and Orion have had sone of
the highest initial rates, but stabilize rates for all the
fields are about 1,000 barrels per day.

MR. DUNHAM renarked, "W've actually designed ... a well-
predictive nodel for all the fields that we use. It's a simlar
nodel to predict what the production per well will be."

6: 03: 48 PM

MR. WEST, in response to Representative Rokeberg confirnmed that
nost of the well bores are nultilateral wells now He comented
that [industry] has not tried steam ng techniques, but has
instead drilled new multilateral wells and converted the old
wells to water injection.

6: 04: 34 PM
REPRESENTATI VE ROKEBERG asked if there are any permtted
reinjection wells near the fields so that the industry doesn't

have to truck the waste sand to the disposal sites.

MR.  DUNHAM answered that the Prudhoe Bay grind-and-inject
facility is for the disposal of a nunber of things in a
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permtted way and is set up to handle what [BP] used to produce.
But, he said:

now that M| ne and Kuparuk are producing nore viscous
and nore sand, we are exploring the need for possible
other smaller grind-and-inject facilities west of the
Kuparuk River, because there's an added problem the
bridges across the river are not accessible all tines
of the year also, so we don't want production to be
st opped because we can't get the trucks over there

W are definitely looking at all kinds of ways to be
nore efficient from a cost point of view and a

handl i ng point of view. It's not good to have people
shoveling things, and it's not good for trucks going
all over the place. W can do it a nore efficient
way. We probably will be doing sone better projects

in the next year to year and a half to fix this issue.
6: 06: 29 PM

CHAI R KOHRI NG announced that he would put together a trip list
of the possible locations the commttee nmenbers could visit. He
nmentioned a few possible trips, such as riding a tanker from
Val dez to Washington, visit the North Slope, visit oil platforns
at Cook Inlet, or tour the Valdez term nal.

CHAIR KOHRING nentioned that he would produce a list of
| egislation that's in the commttee. He also noted that the
Energy Council will be neeting from March 10-13.

ADJ OQURNMVENT

There being no further business before the commttee, the House
Special Committee on QI and Gas neeting was adjourned at
6: 08: 04 PM

HOUSE O&G COW TTEE -14- March 3, 2005



